Euphorbia tirucalli L. is an evergreen succulent shrub that possess ecological value because it can prevent water-soil loss, and it is also an energy plant of economic value. This study was carried out to evaluate the bio active constituents and bio drugs from the stem of Euphorbia tirucalli.
Introduction
Euphorbia tirucalli is a succulent shrub that is called Sticks on Fire or Red Pencil Tree/Pencil cactus. It is native to African Mediterranean coast, and the plant has now spread to semi-arid tropical climates in Hong Kong, Taiwan's Penghu Islands, Hainan, the United States, Malaysia and India. It has the advantages of drought resistance, salt tolerance and wind resistance, and is often used as beautification tree and windbreak at seaside (Chang et al., 2005; Elsayed, 2017) . Most of the native habitat of E. tirucalli in Africai belong to dry environment. To reduce transpiration, the leaves of E. tirucalli fall off earlier, and therefore, most plants are leafless. E. tirucalli is a strong drought resistant plant. It can be used for afforestation and soil protection for preventing water-soil loss, and is ecologically valuable. It is also a hydrocarbon plant whose latex can be converted into gasoline, and thus, there is a great potential for large-scale development of the plant. Because of its high yield and low cost compared to other energy plants, some countries and regions have used it as key energy plant for development. However, there is also a bottleneck that there is a great demand for the latex of the plant that can only be used when it is ripe. The entire E. tirucalli plant contains a toxic latex that can cause strong irritation. The latex of this plant causes skin inflammation, redness and swelling, pustules, pain and itching. The sap of this plant has been associated with the risk of developing Burkitt's lymphoma. However, the sap also exhibits valuable pharmacological activities, such as antimicrobial and antiparasitic. It has been used to treat cough, rheumatism, and even cancer and other maladies (Silva et al., 2007; Hastilestari et al., 2013; Khaleghian et al., 2011; Hanaflah et al., 2017; Usman et al., 2017) .
The current destruction of Earth's ecology and the environment has forced us to consider the relationship between humans and nature. Therefore, it has become necessary to explore the resources available in nature. The aim of this study was to detect the chemical components present in E. tirucalli using Fourier transform-infrared spectroscopy, thermogravimetric analysis, gas chromatography-mass spectrometry and pyrolysisgas chromatography-mass spectrometry and to collect and briefly analyze the effects of these components.
Materials and Methods
E. tirucalli wood (without bark) was collected from the National Forest Park in Lingbao (Sanmenxia) City, Henan Province, China. Lingbao city is located between 110º21'-111º11'E, latitude 34º07'-34º44'N. It belongs to sub-humid warm temperate continental monsoon climate. The annual average temperature is 14.5ºC, and the annual precipitation is 600 mm.
E. tirucalli was extracted using multiple solvents. First, the peeled E. tirucalli plant parts were placed in micro plant grinding machine to obtain wood powder. Then, after extraction with the solvents and suction filtration, the leaching liquor was concentrated in a rotary evaporator. E. tirucalli liquors were labelled according to the type of solvent used: the methanol solvent was labelled L , ethanol solvent as L , and the mixed 
GC-MS analysis :
Material for GC/MS analysis leaching liquor, L 1 and L was used. High purity helium gas was used as carrier gas.
-1
The flow velocity of helium was 1.0 ml min , and the split ratio was 20:1. The chromatographic column used was a HP-5MS (30 m×250 μm×0.25 μm). The GC temperature program was set at 50
ºC, further increase the temperature to 250 ºC at 8 ºC· min and -1 then increasing to 300 ºC at 5 ºC min . The MS program scanning -1 range was 30-600 amu (m z ), with an ionization voltage of 70 eV, and ionization current of 150 μA for electron ionization. The quadrupole temperature and ion source temperature were set at 150 ºC and 230 ºC, respectively.
Py-GC-MS analysis :
Py-GC/MS analysis was performed on E. tirucalli wood powder using a pyrolysis temperature of 500 ºC,
heating rate of 20 ºC ms , and pyrolysis time of 15 sec. The temperature of transfer line for pyrolysis products and the injection valve was set at 300ºC. A TR-5MS chromatographic capillary column was used (30 m×0.25 mm×0.25 μm). High purity helium was used as carrier gas, with shunting mode; the flow velocity of -1 helium was 50.0 ml min , and the split ratio was 1:60. The GC temperature program was set 40ºC, for 2 min, and increased to -1 120 ºC at 5ºC· min . The temperature was increased to 200 ºCat -1 10 ºC·min , and maintained for 15 min.The ion source temperature -1 was 280ºC, with a scanning range of 28-500 amu (m z ).
Thermogravimetric : Thermogravimetric was performed using E. tirucalli wood powder. Nitrogen gas was used with a flow -1 velocity of 60 ml min . The initial temperature was 30 ºC and -1 increased to 250 ºC at 5 ºC min . Fig. 1 shows that the transmittance of mixed solvent of ethanol and benzene was highest, although it resulted in the lowest peak resolution, which indicates that the chemical components of E. tirucalli was more efficiently detected during FT-IR analysis when methanol or ethanol was used for extraction. When the mixed solvent of ethanol and benzene was used, FT-IR spectrometry was not able to detect variety of absorption peaks from E. tirucalli leaching liquor, which may be due to the solvent effects, where by interaction between sample molecules and solvent molecules led to changes in the vibration frequency and at 881 cm . Above all, the chemical components of E. tirucalli were were cellulose, hemicelluloses, lignin, alcohols, phenols, fatty acids and hydrocarbon compounds (Li et al., 2015; Rozainy et al., 2017) .
Results and Discussion
To clarify the chemical components in E. tirucalli, GC/MS and Py-GC/MS was also conducted. The GC/MS analysis of E. tirucalli methanol leaching liquor showed 56 peaks detected, and 26 types of chemical components were identified. The main components were β-lactose (22.32%), 1-O-heptylhexitol (12.13%), 3,5-dihydroxy-6-methyl-2,3-dihydro-4H-pyran-4-one (7.57%), 3,7,11,15,18-pentaoxa-2,19-disilaeicosane, 2,2,19,19 t e t r a m e t h y l -( 7 . 3 8 % ) , m e l e z i t o s e ( 5 . 6 4 % ) , 5 -hydroxymethylfurfural (5.14%), maltol (4.46%), 2-furanmethanol (3.97%), desulphosinigrin (2.47%), DL-arabinose(2.07%), 2-526 vibration intensity of sample molecules. Other experimental analyses performed mixture solvent of ethanol and benzene was used as leaching liquor, the FT-IR results were not very prominent (Jiang et al., 2017; Chen et al., 2017) .
As shown in 6,8-tetramethyl-1,1a,1b,4,4a,5,7a,7b,8,9-decahydro-9aH-cyclopropa [3,4] benzo[1,2-e] azulene-5,9,9a-triyl triacetate 56 33.96 0.33 7b-Hydroxy-3-(hydroxymethyl)-1, 1,6,8-tetramethyl-1,1a,1b,4,4a,5,7a,7b,8,9-decahydro-9aH-cyclopropa [3,4] Nitro-1-buten-3-ol (2.04%), l-Gala-l-ido-octonic lactone (1.56%), acetamide, N-methyl-N-[4-(3-hydroxypyrrolidinyl)-2-butynyl]-(1.48%), 3-Pyrroline, 1-nitroso-(1.31%), 2-Propyltetrahydropyran-3-ol (1.29%), and alpha.-D-Galactopyranose,6-O-(trimethylsilyl)-,cyclic 1,2:3,4-bis(methylboronate) (1.14%).
The following chemical components were detected in GC/MS analysis: γ-sitosterol (17.91%), 2-ethylhexanol (15.97%), 5-hydroxymethylfurfural (11.44%), 1-O-heptylhexitol (7.65%), 7b-h y d r o x y -3 -( h y d r o x y m e t h y l ) -1 , 1 , 6 , 8 -t e t r a m e t h y l -1 , 1 a , 1 b , 4 , 4 a , 5 , 7 a , 7 b , 8 , 9 -d e c a h y d r o -9 a Hcyclopropa [3, 4] benzo[1,2-e]azulene-5,9,9a-triyl triacetate (7.52%), vitamin E (4.73%), melezitose (4.7%),D-alanine, Npropargyloxycarbonyl-, isohexyl ester (3.95%), butyl isobutyl phthalate (3.36%), dioctyl phthalate (3.31%), 3,5-dihydroxy-6-methyl-2,3-dihydro-4H-pyran-4-one (2.94%), 4-cyclohexene-1,2-diol (2.15%), 3a,6b,8a-trihydroxy-2a-(hydroxymethyl)-1, 1,5,7-tetramethyl-4-oxo-1a,1b,1c,2a,3,3a,4,6a,6b,7,8,8a-dodecahydro-1H-cyclopropa[5',6'] benzo [1',2':7,8] azuleno [5,6-b] oxiren-8-yl acetate (2.1%), 2,2,19,19-tetramethyl-3,6,10,14,18-pentaoxa-2,19-disilaicosane (1.44%), 6-acetyl-.beta.-d-mannose (1.33%),β-lactose (1.28%), 4-(3-hydroxy-1-propen-1-yl)-2-methoxyphenol (1.15%) and DL-arabinose (1.13%).
Whereas Py-GC/MS analysis of E. tirucalli wood powder detected 234 peaks. The main chemical components identified were dl-alanine (5.65%), hydroxyacetone (5.14%), syringol (3.53%), 1,2,4-cyclopentanetrione (3.53%), 3-(2-pentenyl)-Dallose (3.31%), (E)-2,6-dimethoxy-4-(prop-1-en-1-yl)phenol (2.82%), 1,2-cyclopentanedione (2.27%), furfural (1.89%), glycidol (1.85%), coniferol (1.80%), 2(3H)-furanone, dihydro-4-hydroxy-(1.76%), catechol (1.72%), 2-methoxy-4-vinylphenol (1.69%), acetaldehyde (1.64%), 3,5-dimethoxy-4- 
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Journal of Environmental Biology, Special issue, May 2019 hydroxytoluene (1.51%), methyl glyoxal (1.45%), succindialdehyde (1.44%), methyl pyruvate (1.36%), creosol (1.36%), trans-isoeugenol (1.35%), guaiacol (1.34%), maple lactone (1.33%), 2-furanmethanol (1.21%), 2(5H)-furanone (1.17%), 5-tert-butylpyrogallol (1.15%), glycolaldehyde (1.14%), syringaldehyde (1.10%), vanillyl methyl ketone (1.08%), formic acid (1.06%), 3-methoxycatechol (1.03%), 1-oxiranyl ethanone (1.02%), and 2,6-dimethoxy-4-allylphenol (1.00%), respectively.
On comparing the results of GC/MS and Py-GC/MS, different chemical components were detected in each technique, although Py-GC/MS detected, a higher number of chemical components as compared to GC-MS. Different materials are more likely to be the cause of this phenomenon than different detection method. Further experimentation is required to determine if the solvents used in this study cannot effectively extract the components from E. tirucalli.
Thermogravimetric was used to observe the change in the sample weight with increasing test temperature, and obtained the percentage of weight lessness, initial decomposition temperature, final temperature and reaction rate for the sample. These data were used so that we can understand more fully the properties of components contained in E. tirucalli.
Three phases of TGA curve were clearly visible, and were marked as P (temperature <80°C), P (80°C<temperature 1 2 <200°C) and P (200°C<temperature). In P , the TGA curve 3 1 decreased due to evaporation of water and solvent, and the derivative thermogravimetry curve fluctuated because temperature at which water began to evaporate did not reach the vaporization temperature for solvent. In P , the gentle curve 2 indicated continuous endothermic process was occurring. In this phase, the quality and property of samples were not actived significantly. When temperature continually increased to P , the 3 DTG curve increased because hemicelluloses began to degrade, and when temperature was above 250 °C, cellulose also began to degrade (Li et al., 2015; Razaliet et al., 2017; Rahman et al., 2017; Xiao et al., 2001; Hosoya et al., 2007) .
Functional analysis :
According to GC/MS and Py-GC/MS analysis, many components from E. tirucalli were detected. The purpose of this study was to detect the chemical components contained in this tree species in order to explore their usefulness or potential value.
In medicine field, γ-sitosterol is a molecule that possess antihyperglycemic activity and can dock well with various targets related to diabetes mellitus. It can be considered as a potent antidiabetic drug (Balamurugan et al., 2012) . γ-sitosterol also acts as growth inhibitor for apoptosis of cancer cells and initiate cell cycle arrest to exert potential anticancer activity (Sundarraj et al., 2010) . Melezitose monoesters with long-chain fatty acids are a promising surfactant that has pharmaceutical applications (Carvalho et al., 2015) .
Vitamin E is a fat-soluble small-molecule organic compound that can be used for the treatment of nonalcoholic steatohepatitis (Sanyal et al., 2010) . Vitamin E supplementation can reduce the risk of cardiovascular disease, cancer, premature senility, and other diseases, and can also promote human immune function; it also exerts certain preventive effects on diseases. Vitamin E (alpha-tocopherol) enable plants to resist high salt, drought and low temperature (Lee et al., 2005; Zhang and Wang, 2016; Ahamed et al., 2017; Fu and Liu, 2017) .
Butyl isobutyl phthalate exerts hypoglycemic effects as an α-glucosidase inhibitor and can be developed as a new medicine to treat diabetes (Bu et al., 2010; Jeon et al., 2018; Kim et al., 2018) . In industry field, 2-ethylhexanol and epoxidized soybean oil can be used to prepare synthetic lubricant base stocks alone or with polyalphaolef in (Hwang et al., 2003) . 5-hydroxymethylfurfural is an important chemical obtained by dehydration of fructose and sucrose, and a variety of derivatives can be produced from it through reactions such as oxidation, hydrogenation and condensation (Zhao et al., 2007) . 2-furanmethanol (furfuryl alcohol) can be used to make tartaric acids, plasticizers, solvents and rocket fuel. In addition, it is also widely used in industrial sectors as dye, synthetic fiber, rubber, pesticide, and in foundries. Furfural is a potential biofuel, and its derivatives are potential biofuel components with rich sources (Lange et al., 2012) . Hydroxyacetone can be used to synthesize renewable diesel or jet fuel branched alkanes with 2-methylfuran (Li et al., 2013) . 4-allyl-2,6-dimethoxyphenol can be used as an antioxidant in biodiesel blends with rapeseed and soybean and can significantly improve oxidation stability of both types of biodiesel (Lucia et al., 2004) .
In food industry, Maltol is a synthetic flavor enhancer that can be added to beverages, baked food, ice creams and candies to enhance or change the inherent flavors of foods and beverages. However, eating excessive maltol can harm he kidneys and neuronal system (Zhang et al., 2018; Kniat, 2018; Shen et al., 2017) .
Guaiacol is a flavoring agent and also an expectorant; it used in drugs, dyes and synthesis of spices (Mageroy et al., 2012) . It is an exogenous compound and can be absorbed by plants, which changes the volatile composition of fruits and produces a negative or positive effect in their aroma (PardoGarcia et al., 2013) . The above investigation shows that the chemical components contained in the E. tirucalli stem can be used for the development of anti-diabetic drugs, and can be cardiovascular diseases, immune-enhancing drugs and anticancer drugs. And also can be widely used in industrial production and manufacture of food additives. 
